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S. Kumar Sood* : Co-existence of two types of embryogsny 
in Satyrium nepalense (Orchidaceae) 

S.K. .x — K* : Satyrium nepalense (9 y$4) 2 M 

Orchidaceae Juss. show considerable diversity of form and variability in 
embryological characters (Davis 1966, Schnarf 1931, Wirth & Withner 1959). 
However, the ontogenetic variability of embryo development in the same species 
is hitherto unrecorded in the family. The present paper describes the occur¬ 
rence of two types of embryo development in the same species, Satyrium 
nepalense Don, a member of the subtribe Disinae, tribe Orchideae, subfamily 
Orchidoideae (Dressier & Dodson 1960). 

Materials and methods Developing and mature fruits of Satyrium nepalense 
Don were collected from a single plant and fixed in formalin-acetic acid-alcohol. 
Conventional methods of microtechnique were followed. The sections were cut 
at 8-12 pm thick and stained in safranin-fast green. 

Observations The first pattern of development which is preponderant shows 
inverted T-shaped proembryonal tetrad. Here, the zygote (Fig. 1) elongates 
and divides transversely to form a terminal cell ca and a basal cell cb (Fig. 2). 
cb divides transversely resulting in a middle cell m and a suspensor initial cell 
ci (Figs. 3, 4). Both ca and m divide by a longitudinal division (Figs. 5, 10). 
The two cells of ca undergo a longitudinal division at right angles to the first 
forming a quadrant which divides transversely resulting in an octant with two 
tiers l and V (Fig. 10). Further divisions occur in both planes in the cells of 
tiers m, V and l resulting first in a globular and then a mature embryo (Figs. 
11-13). 

In the intervening time, the ci undergoes transverse divisions to form a 
linear suspensor of five cells (Fig. 11). The uppermost suspensor cell h' divides 
vertically and forms two juxtaposed cells (Fig. 13). The derivatives of these 
contribute in the formation of epidermis of mature embryo. The rest of 
suspensor collapses shortly after the differentiation of globular embryo (Fig. 
12). The embryogeny conforms to the Onagrad type. 
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Figs. 1-14. 1: Zygote. 2: Two-celled proembryo with primary endosperm nucleus and de¬ 
generated antipodals. 3: Same; basal cell in division. 4: Same; terminal cell in division. 
5: Four-celled proembryo; suspensor initial cell ci formed n and ri. 6: Three-celled 

proembryo; note the transverse division in terminal cell. 7: Five-celled proembryo. 8: 
Six-celled proembryo with vertically divided terminal cell. 9: Twelve-celled proembryo. 
1C—12: Early stages in the formation of globular embryo. 13: Maturing embryo. 14: Seed 
with embryo; note elongated seed coat cells, dant: degenerated antipodals. dpen: degen¬ 
erated primary endosperm nucleus, pen: primary endosperm nucleus. 
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In the second pattern of development the sequence of divisions in some 
proembryos deviates from the pattern described above. Here, after the 3-celled 
stage of proembryo, both ca and cb divide transversely to form a five-celled 
linear proembryo (Figs. 6, 7). The cells of tiers l and l' undergo two longi¬ 
tudinal divisions oriented at right angles to each other (Figs. 8, 9). m also 
divides longitudinally (Fig. 10). Further course of the development of suspensor 
and the differentiation of first the globular and later the mature embryo is 
similar to the first pattern of development. The embryogeny corresponds to 
the Chenopodiad type. 

Irrespective of the mode of development, the mature embryo in both the 
types is organized from the derivatives of ca, m and h'. The embryo is ovoid 
and undifferentiated. It has a well defined epidermis enclosing a central mass 
of cells. The cells contain starch. The transparent seed coat surrounds the 
mature embryo (Fig. 14). 

Discussion and conclusions Swamy (1949) classified orchid embryogeny 
into Group ‘A’, Group ‘B’ and Cymbidium types. In Group ‘A’ the suspensor 
initial cell, middle cell and terminal cell participate in the formation of mature 
embryo, whereas in Group ‘B' the suspensor initial cell gives rise to the sus¬ 
pensor while the mature embryo is organized from the derivatives of terminal 
and middle cells. The Cymbidium type is characterized by the occurrence of 
irregular divisions in the terminal and basal cells. Johansen (1950) classified 
Group ‘A’ and Group ‘B’ as ‘Asterad’ and ‘Onagrad’ types respectively. The 
embryogeny of Satyrium nepalense shows the co-existence of Onagrad (Group 
‘B’ of Swamy 1949) and Chenopodiad types. The occurrence of Chenopodiad 
embryogeny and its co-existence with the Onagrad type in Satyrium nepalense 
are the first records for the Orchidaceae. As the Chenopodiad type of em¬ 
bryogeny has not been recognized in the classification of Swamy (1949), there¬ 
fore, it is revised to accomodate it. 

Type 1. The terminal cell of the 2-celled proembryo divides by a vertical 
wall. 

Group ‘A’ (Asterad type) : The terminal and basal cell contribute equally 
in the organization of mature embryo; suspensor absent. 

Group ‘B’ (Onagrad type) : The basal cell plays a minor part in the 
organization of mature embryo; suspensor present. 

Type 2. The terminal cell of the 2-celled proembryo divides by a trans- 
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verse wall. 

Group ‘C’ (Chenopodiad type) : The basal cell and terminal cell take part 
in the organization of mature embryo; suspensor present. 

Type 3. Group ‘D’. ( Cymbidium type) : Both the terminal and basal cells 
divide by irregular divisions; suspensor present. 

The author is greatly indebted to Professor P.R. Mohana Rao, Nagarjuna 
University, Guntur, for his valuable suggestions and to Professor H. 0. Agrawal, 
Himachal Pradesh University, Shimla, for the necessary facilities. 

Literature cited 

Davis, G. L. 1966. Systematic embryology of the angiosperms. John Wiley, 
New York. Dressier, R. L. & Dodson, C.H. 1960. Classification and phylogeny 
in the Orchidaceae. Ann. Mo. Bot. Gdn 47 : 25-68. Johansen, D. A. 1950. 
Plant embryology. Waltham, Mass., U. S. A. Schnarf, K. 1931. Vergleichende 
Embryologie der Angiospermen. Gebriider Borntraeger, Berlin. Swamy, 
B. G.L. 1949. Embryological studies in the Orchidaceae. II. Embryogeny. Am. 
Midi. Nat. 41: 202-232. Wirth, M. & Withner, C.L. 1959. Embryology and 
development in the Orchidaceae. In The orchids—A scientific survey, ed. C. L. 
Withner, Ronald Press, New York. 

* * * * 

? y$[<D Satyrium nepalense — olt 2 Mi© 

ca jfimKfr&r ant?, % 5—Sr 


□Ohsawa, M. (ed.) : Life zone ecology of the Bhutan Himalaya 313 pp. 1987. 

"fit- # 5 ^. i985 ^©«&-%) -e 

2000m frb 0, 4000m 

So V 7 1 (&#&£) 


-27 — 



